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Description 

THIS INVENTION relates to a device for the 
continuous introduction of bulk material into a 
pneumatic conveying conduit 

The invention is intended for use in areas 
where there is a height limitation between the outlet 
of the bulk storage and ground level. Present con- 
tinuous feed devices which can operate with low 
height are ejectors, rotary feed valves or rotary 
screw pumps. They have the disadvantages of, a) 
limitation on operating pressures, b) high wear 
rates of the moving parts, and, c) high power 
consumption for the moving parts. 

Blow tanks, which are a conventional method of 
pneumatic transport could also be used, but be- 
cause of the low height limitations the blow tanks 
would be quite small and because of their cyclic 
manner would not provide the conveying rates af- 
forded by the constant feed devices previously 
described. 

There are known methods of using two blow 
tanks situated side-by-side and working on alter- 
native cycles to provide a continuous material input 
into the conveying conduit however, this does not 
resolve the height problem since the inlets for both 
vessels are by necessity positioned some distance 
apart and chutes from one outlet on the feeding 
bunker to both inlets would require considerable 
height to achieve flow by gravity. 

Known principles of regulating the material flow 
continuously into the conveying conduit are rotary 
valve feeders, screw feeders, and gravity flow de- 
vices with pressure feed back signals to regulate 
material flow in accordance with conveying conduit 
pressure. 

The above known methods are capable of 
feeding materials into the conveying conduit con- 
tinuously using pressure vessels as material pres- 
sure locks by locating one vessel on top of the 
other vessel with valves between each vessel and a 
valve on the inlet of the top vessel to allow material 
to gravity flow first into the top vessel and then by 
gravity into the bottom vessel which contains the 
material feeding device. This bottom vessel is kept 
under constant pressure, similar to that of the con- 
veying conduit and the top material and air inlet 
valves operated in a manner which prevents pres- 
sure escape but allows material to gravitate into the 
feeding vessel. However, the major problem with 
this arrangement is that it is a relatively tail assem- 
bly and can therefore not be used in a system 
where there is a height limitation. 

One known device for introduction of bulk ma- 
terial into a pneumatic conveying conduit is de- 
scribed in patent specification OE-C-1 139434 which 
describes a first v ssei for material having a top 
material Inlet valve and a material outlet, a second 



vessel for the material having a discharge outlet to 
the conveying conduit a supply means for com- 
pr ssed gas to said conveying conduit and a con- 
duit for the transfer of material between the first 

5 and second vessels the first vessel being situated 
adjacent the second vessel and connected to a 
bulk storage means which has its outlet to the first 
vessel at a level below the level of the top of the 
second vessel. 

ro The present invention is based on the provision 
of two vessels adjacent to one another, one acting 
as a "lock vessel", the other as a "feeding vessel". 
The "lock vessel" is smaller than the "feeding 
vessel", and is used on a cyclic basis to replenish 

rs material which is continuously discharged from the 
feeding vessel. Since the lock vessel has only to 
convey material the short distance between the two 
vessels, it can cycle frequently and hence be of a 
relatively small volume In relation to the amount of 

20 material being conveyed through the system. The 
actual discharge rate from the feeding vessel is 
controlled by the conveying conduit pressure. The 
objective is to maintain a constant set line pressure 
by the regulation of material flow into the convey- 

25 ing conduit 

According to the invention, there is provided a 
device for the introduction of bulk material into a 
pneumatic conveying conduit, comprising a first 
vessel for the material, having a top material inlet 

30 valve and a material outlet, a second vessel for the 
material having a discharge outlet to the conveying 
conduit, a supply means for compressed gas to 
said conveying conduit, and a conduit for the trans- 
fer of material between the first and second ves- 

35 seis, the first vessel being situated adjacent the 
second vessel and connected to a bulk storage 
means which has its outlet to the first vessel at a 
level below the level of the top of the second 
vessel; characterised in that said transfer conduit 

40 extends from the interior base region of the first 
vessel to the top region of the second vessel; in 
that said transfer conduit is comprised by a valved 
conduit; in that said second vessel has a gravity 
discharge outlet to the conveying conduit in that 

45 means are provided to regulate the flow of material 
into the conveying conduit in response to the pres- 
sure therein; in that there are provided means for 
connecting the compressed gas supply to the first 
vessel to pressurise same; and in that said corn- 
so pressed gas supply to said conveying conduit in- 
cludes a restriction which maintains a pressure 
differential between the first and second vessels 
thus to transfer material pneumatically from th first 
vessel via said valved transfer conduit to the sec- 

55 ond vessel to refill same when required to ensure 
the presence of sufficient material in the second 
vessel to provide a continuous flow of material int 
the conveying conduit. 
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Thus the device may be used In a system 
where there is a height limitation. Th means to 
regulate th flow of materia! into the conduit may 
typically be a rotary valve feeder, a screw feeder or 
a gravity flow device with a pressure feed back 
system. 

Preferably the means for regulating material 
flow into the conveying conduit is connected to 
pressure sensing means and to control means to 
adjust the material flow dependent upon the pres- 
sure in the conduit 

An example of the device in accordance with 
the invention will now be described, by way of 
example only, with reference to the accompanying 
schematic drawing. 

A bulk feeding hopper 1 is situated wrth its 
outlet over the top inlet of a first vessel 2 which is 
at low level above the ground 4. Air from a blower 
16 picks up material falling from a second vessel 3 
by gravity through a valve 1 1 which is regulated by 
a control system 12 including pressure sensing 
means to allow the correct amount of material into 
a conveying conduit 14 dependent upon a constant 
pre-determined pressure in the part of the conduit 
indicated by reference P. 

Vessel 3 holds material, and the pressure in 
the top of the vessel is kept the same as at P by a 
balance line 10. When material in vessel 3 is above 
a level sensor 9, two valves 18 and 15 are held 
closed. When the level of material falls below sen- 
sor 9, two valves 6 and 7 are opened allowing 
vessel 2 to fill to its level sensor 8. Then valves 6 
and 7 close and valve 15 is opened to admit 
pressurised air into the base of vessel 2 until the 
pressure is equal to that in vessel 3 before valve 
18 is opened. The pressure differential caused by a 
restriction 13 in conduit 14 causes material to be 
pneumatically conveyed from vessel 2 through 
conduit 17 into vessel 3. When transfer of material 
is complete valves 18 and. 15 are closed. During 
transfer from vessel 2 to vessel 3 the air used for 
conveying vents through balance pipe 10. Mem- 
brane 5 in the base of vessel 2 is a fiuidlsing 
membrane or similar device to aerate the product 
before conveying it to vessel 3. The cycle is re- 
peated when the material level falls below level 
sensor 9. 

Claims 

1. A device for the introduction of bulk material 
into a pneumatic conveying conduit compris- 
ing a first vess I (2) for the material, having a 
top mat rial inlet valve (6) and a material out- 
I t, a second vessel (3) for th material having 
a discharge outlet (11) to th conveying con- 
duit (14), a supply means (16) for compressed 
gas to said conv ying conduit (14), and a 



conduit (17) for the transfer of material be- 
tween the first and second vessels (2, 3), the 
first vessel (2) being situated adjacent the sec- 
ond vessel (3) and connected to a bulk storage 

5 means (1) which has its outlet to the first 

vessel (2) at a level below the level of the top 
of the second vessel (3); characterised in that 
said transfer conduit (17) extends from the 
interior base region of the first vessel (2) to the 

jo top region of the second vessel (3); in that said 
transfer conduit (17) is comprised by a valved 
conduit (18); in that said second vessel (3) has 
a gravity discharge outlet (11) to the conveying 
conduit (14); in that means (12) are provided to 

is regulate the flow of material into the conveying 

conduit (14) in response to the pressure there- 
in; in that there are provided means (15) for 
connecting the compressed gas supply to the 
first vessel (2) to pressurise same; and in that 

20 said compressed gas supply (16) to said con- 

veying conduit (14) includes a restriction (13) 
which maintains a pressure differential be- 
tween the first and second vessels (2, 3) thus 
to transfer material pneumatically from the first 

25 vessel (2) via said valved transfer conduit (17) 

to the second vessel (3) to refill same when 
required to ensure the presence of sufficient 
material in the second vessel (3) to provide a 
continuous flow of material Into the conveying 

do conduit (14). 

2. A device according to Claim 1, wherein the 
means to regulate the flow of material into the 
conveying conduit is a gravity flow device (11) 
35 with a feed-back control system (12). 

3l A device according to Claim 1 or Claim 2. in 
which the means (11, 12) for regulating ma- 
terial flow into the conveying conduit includes 
40 control means (12) further including pressure 
sensing means thus to adjust the material flow 
dependent upon a predetermined pressure in 
the conveying conduit. 

45 4. A device according to any preceding claim, 
including means (5) in the base region of said 
first vessel (2) to fluidise the material therein 
and wherein said supply means (16) for com- 
pressed gas is connected to said conveying 

50 conduit (14). 

5. A device according to any preceding claim, 
including a balance line (10) between the con- 
veying conduit and said second vessel (3) to 

55 ensure equalised pressures therein. 

6. A device according to any preceding claim, 
including a plurality of control valves (6, 7, 15, 
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1 8) to cause materia! to be conveyed from said 
first to said second vessel when the level of 
material In the latter falls below a predeter- 
mined level. 

7. A device according to any preceding claim, 
wherein said first vessel (2) Is gravity fed with 
material from said bulk storage means (1) via 
said top material inlet valve (6). 

8. A device according to any preceding claim, 
wherein said first vessel (2) includes level 
sensing means (8) to cause operation of said 
top material inlet valve (8) when the material in 
said first vessel (2) falls below a predetermined 
level. 

Revendications 

1. Dispositif permettant Pintroduction de mate- 
riaux en vrac dans un conduit convoyeur pneu- 
matique, comprenant une premiere cuve (2) 
pour les materiaux, pourvue d'une soupape (6) 
superieure d'admission des materiaux et d'une 
sortie des materiaux, une deuxieme cuve (3) 
pour les materiaux, pourvue d'une sortie (11) 
de decharge vers le conduit convoyeur (14), 
un dispositif (16) d'alimentation en gaz compri- 
me dudit conduit convoyeur (1 4), et un conduit 
(17) permettant le transfert du materiau entre 
les premiere et deuxieme cuve (2, 3), la pre- 
miere cuve (2) etant situee de fagon adjacente 
a la deuxieme cuve (3) et relive k une reserve 
(1) de materiaux en vrac, dont la sortie vers la 
premiere cuve (2) se situe k un niveau infe- 
rieur k ceiui du haut de la deuxieme cuve (3); 
caracteris<§ par le fait que (edit conduit (17) de 
transfert s'etend entre la zone de fond k I'inte- 
rieur de la premiere cuve (2) et la parte du 
haut de (a deuxieme cuve (3): par le fait que 
ledit conduit (17) de transfert est pourvu d'une 
soupape (18); par le fait que ladite deuxieme 
cuve (3) possede une sortie (11) de decharge 
par gravite vers le conduit convoyeur (14); par 
le fait que des moyens (12) sont prevus, qui 
sont destines k reguler le debit de materiau 
vers le conduit convoyeur (14), en fonction 
d'une pression regnant dans ce conduit par le 
fait que des moyens (15) sont prevus. qui 
permettant de relier le systeme d'alimentation 
en gaz comprint k la premiere cuve (2), de 
fagon k la mettre sous pression; et par le fait 
que ledit systeme (16) alimentant ledit conduit 
convoyeur (14) en gaz comprinm' comporte 
un etranglement (13) qui maintient un differen- 
tiei d pression entre la premiere et la deuxie- 
me cuve (2,3), permettant ainsi d transporter 
pneumatiquement du materiau depuis la pre- 



mier cuv (2), k travers ledit conduit (17) de 
transfert Pourvu d'une soupap , vers la d uxie- 
me cuve (3), afin d rem pi I r cette demiere 
quand cela est necessaire, de maniere k assu- 
s rer la presence d'une quantite suffisante de 

materiaux dans la deuxieme cuve (3) pour 
fournir un debit continu de materiaux vers le 
conduit convoyeur (1 4). 

70 2. Dispositif selon la revendication 1 , caracterise 
en ce que le moyen regulateur du debit de 
materiau vers le conduit convoyeur est un dis- 
positif (11) k ecouiement par gravite, muni 
d'un systeme (12) de retour de pression. 

T5 

3. Dispositif selon une des revendications 1 ou 2, 
caracterise en ce que les moyens (11, 12) de 
regulation du debit de materiau vers le conduit 
convoyeur comprennent un dispositif (12) de 

20 regulation, qui comporte un dispositif capteur 
de pression, de fagon k ajuster te debit de 
materiau en fonction d'un niveau de pression 
predetermine regnant k I'interieur du conduit 
convoyeur. 

25 

4. Dispositif selon une quelconque des revendica- 
tions precedentes, caracterise en ce qu'il com- 
porte un dispositif (5) place dans la zone de 
fond de ladite premiere cuve (2), destine a 

30 fluidiser le materiau contenu dans cette demie- 
re, et en ce que ledit dispositif (1G) d'alimenta- 
tion en gaz comprinrte est raccorde au dit 
conduit convoyeur (14). 

35 8. Dispositif selon une quelconque des revendica- 
tions precedentes, caracterise en ce qu'il com- 
porte un conduit (10) d'equilibrage entre le 
conduit convoyeur et ladite deuxieme cuve (3), 
destine k assurer I'equilibrage des pressions 

40 regnant k I'interieur de ceux-ci. 

& Dispositif selon une quelconque des revendica- 
tions precedentes, caracterise en ce qu'il com- 
porte plusieurs soupapes (6, 7, 15, 18) de 
46 regulation, amenant le materiau a §tre transfe- 
rs depuis ladite premiere cuve vers ladite 
deuxieme cuve lorsque le niveau de materiau 
k I'interieur de cette demiere tombe en-des- 
sous d'un niveau predetermine. 

60 

7. Dispositif selon une quelconque des revendica- 
tions precedentes, caracterise en ce que ladite 
premiere cuve (2) est alimentee par gravite, en 
materiau provenant de ladit reserv (1) de 
55 materiau en vrac, k travers ladite soupape su- 
perieure (6) d'admission du materiau. 

& Dispositif selon une quelconqu des revendica- 
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tions prec^dentes, caractense en ce que ladrte 
premiere cuve (2) comporte un dlsposrttf cap- 
teur (8) de niveau, destine k cteciencher la 
mis© en oeuvre de ladite soupape superieure 
(8) d'admission de matenau lorsque !e niveau 5 
de matgriau dans ladite premi&re cuve (2) tom- 
be endessous d'un niveau predetermine. 

PatentansprUche 

10 

1. Vorrichtung zum Enteiten von SchUttgut in 
eine pneumatlsche FSrderleitung, mit einem 
ersten Behalter (2) fOr das SchOttgut, der ein 
oberes SchuttguteinlaiJventil (6) und einen 
SchOttgutauslafl hat, einem zweiten Behalter 13 
(3) fQr das SchOttgut, der einen Abgabeauslafl 

(11) zu der Forderleitung (14) hat einer Ein- 
richtung (18) zur Versorgung der Forderleitung 
(14) mit Druckgas und einer Leitung (17) fQr 
den Transport von SchOttgut zwischen dem 20 
ersten und zweiten Behalter (2, 3), wobei der 
erste Behalter (2) neben dem zweiten Behalter 
(3) angeordnet und mit einer Schuttgutvorrats- 
einrichtung (1) verbunden ist die einen AuslaB 
zu dem ersten Behalter (2) in einer Htfhe un- 2s 
terhaib der Hone des oberen Endes des zwei- 
ten Behatters (3) hat; dadurch gekennzeichnet, 
daB sich die Transportleitung (17) von dem 
inneren Fuflbereich des ersten BehaKers (2) zu 
dem oberen Bereich des zweiten Behatters (3) ao 
erstreckt; dai3 die Transportleitung (17) eine 
ventilgesteuerte Leitung (18) ist; dafl der zweite 
Behalter (3) einen Gefalleabgabeauslai (11) zu 
der FQrderleitung (14) hat; dafl eine Bnrich- 
tung (12) vorgesehen ist zum Regeln des 35 
Stroma von Schuttgut in die FQrderleitung (14) 
in Abhfcngigkeit von dem darin herrschenden 
Druck; da/? eine Bnrichtung (15) vorgesehen 
ist zum Verbinden der Druckgasversorgung mit 
dem ersten Behalter (2), urn denseiben unter 40 
Druck zu setzen; und daB die Druckgasversor- 
gung (16) der Fdrderleitung (14) eine Drossel- 
stelie (13) aufweist die eine Druckdifferenz 
zwischen dem ersten und zweiten Behalter (2, 
3) aufrechterhalt urn so SchOttgut pneuma- 45 
tisch aus dem ersten Behalter (2) Ober die 
ventilgesteuerte Transportleitung (17) zu dem 
zweiten Behalter (3) zu transportieren und den- 
seiben bei Bedarf wieder aufzuftillen, urn das 
Vorhandensein von ausreichend Schuttgut in 50 
dem zweiten Behalter (3) zu gewShrieisten und 
einen kontinuierllchen Strom von Schuttgut in 
die Forderleitung (14) zu erzeugen. 

2. Vorrichtung nach Anspruch 1, wobei die Ein- 55 
richtung zum Reg In des Stroms von SchOtt- 
gut in die Forderleitung ein GefalledurchfluB- 
vorrichtung (11) mit ein m Steu rsystem (12) 



mit ROckfQhrung ist. 

3. Vorrichtung nach Anspruch 1 Oder Anspruch 2, 
in welcher die Bnrichtung (11, 12) zum Regeln 
des SchOttgutstroms in die F6rderteitung eine 
Steuereinrichtung (12) aufweist, die wetter eine 
DruckabfOhleinrichtung hat, so daul der Schutt- 
gutstrom in Abhangigkeit von einem vorbe- 
stimmten Druck in der Forderleitung einsteitbar 
ist 

4. Vorrichtung nach irgendeinem vorhergehenden 
Anspruch, mit einer Bnrichtung (5) in dem 
Fuflbereich des ersten Behalters (2) zum Flui- 
disieren des Schuttguts darin, wobei die 
Dnjckgasversorgungseinrichtung (16) mit der 
Forderleitung (14) verbunden ist. 

5. Vorrichtung nach Irgendeinem vorhergehenden 
Anspruch, mit einer Ausgleichsleitung (10) zwi- 
schen der Forderleitung und dem zweiten Be- 
halter (3). um ausgeglichene Drucke darin zu 
gewahrieisten. 

6. Vorrichtung nach irgendeinem vorhergehenden 
Anspruch. mit mehreren Steuerventiien (6, 7, 
15, 18), die bewtrken, da£ Schuttgut aus dem 
ersten in den zweiten Behalter gefordert wird, 
wenn die HShe des SchOttguts in letzterem 
unter eine vorbestimmte Hone sinkt. 

7. Vorrichtung nach irgendeinem vorhergehenden 
Anspruch, wobei der erste Behalter (2) mit 
SchOttgut aus der Schuttgutvorratseinrichtung 
(1) Ober das obere SchOttguteinlaflventil (6) 
gefallegespeist wird. 

8. Vorrichtung nach irgendeinem vorhergehenden 
Anspruch, wobei der erste Behalter (2) eine 
HdhenabfOhletnrichtung (8) aufweist, die die 
Betatigung des oberen SchOttguteinlalventils 
(6) bewirkt, wenn das SchOttgut in dem ersten 
Behalter (2) unter eine vorbestimmte Hohe 
sinkt. 
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